INTRODUCTION
============

Medical students are known to have a substantially lower mental quality of life than similar-age individuals in the general population.[@B1][@B2][@B3] Up to 50% of medical students experience burnout, 25% have depression, and many suffer from chronic anxiety and a poor mental quality of life.[@B3][@B4] The prevalence of depression (6.5%) is also higher in medical students compared to other college students in Korea.[@B5] Distress in medical students is associated not only with education-related stressors such as workload, competition, sleep deprivation, the emotional impact of the dissection course, or the suffering and dying of patients[@B3][@B6][@B7] but also with relational stressors such as discord with faculty, peers, or classmates[@B8][@B9] and work-family conflicts.[@B10] In Korea, the experience of failure (drop-out) during medical school has been reported to make students feel as if their status has declined, their self-concept has changed, and their social network has become restricted.[@B11]

Burnout is defined by Maslach and his colleagues as a pathologic syndrome in response to chronic interpersonal stressors on the job.[@B12] Burnout can be a predictor of psychological impairments such as depression and low self-esteem among medical students.[@B13][@B14] Burnout can also lead to medical students\' dropping out of school and to suicidal ideation.[@B4] In contrast, students who are resilient to burnout are less likely to experience other dimensions of distress and are more likely to have a higher quality of life.[@B15] Although burnout is prevalent among medical students, only a small proportion of medical students with depression use mental health services.[@B16] Social support, including faculty, family, and friends, has been found to be one of the most crucial factors for dealing with stress and psychological impairments in medical students.[@B17][@B18] Students who perceive higher levels of social support are more likely to be resilient to and to recover from burnout than other students.[@B15]

As the medical education system in Korea is competitive and performance-driven, it is presumed that Korean medical students may experience high levels of burnout, as is observed in other countries. Further, medical students who have tensions with faculty or peers may experience the high level of burnout observed in other countries. The main objectives of this study were to examine association between educational and relational stressors and burnout, and to examine social support as a moderator between stressors and burnout in medical students. Therefore, it is hypothesized that educational and relational stressors will be associated with an increased level of burnout (H1), and social support will moderate the association between stressors and burnout (H2).

METHODS
=======

Setting and sampling
--------------------

A cross-sectional survey was conducted at the Medical School of Gyeongsang National University (GNU), which is located at Jinju in South Korea. In 2006, GNU changed from a College of Medicine to a Medical School. The curriculum of the Medical School of GNU is similar to that of other Korean Medical Schools: Preclinical training (first-year and second-year students) and clinical training (third-year and fourth-year students). Preclinical training is composed of lecture, laboratory experiments, frequent written exams, and clinical training composed mainly of rotations through hospital clinical departments. The first-year students learn basic medical science and take four mid-term and final exams. The second-year students take 16 integrated courses along with exams every two or three weeks. The third-year students who rotate through clinical departments have only one exam at the end of the clinical clerkship. The fourth-year students who graduate with taking three integrated exams after completing 10-week clinical practice courses are qualified for the National Licensing Examination.

All medical students from first year to fourth year in the Medical School of GNU (total number=320) were invited to complete the survey in the autumn of 2013. Two hundred and sixty-three medical students (82.2%) participated in the self-administered survey utilizing a standardized questionnaire. All of them were graduate students. Participation was voluntary, and the answers to the survey were anonymous.

The survey questions assessed demographics and health characteristics, burnout, educational and relational stressors, and social support. School year, sex, religion, educational environment, and social support have been found to be associated with burnout in previous studies.[@B15][@B16][@B17][@B18] The current study constructed a research model positing educational and relational stressors as independent variables, socio-demographics and health characteristics as control variables, burnout as the de-pendent variable, and social support as a moderating variable.

Measurement
-----------

The survey used the Maslach Burnout Inventory (MBI)[@B19] to identify burnout. To measure three dimensions of burnout-emotional exhaustion (EE), depersonalization (DP), and personal accomplishment (PA)-the survey utilized seven items for EE, five items for DP, and seven items for PA. Reliability analyses indicated a high level of internal consistency for EE (0.85) and for PA (0.80), but only a fair level for DP (0.67). Responses were scored on a 5-point scale ranging from 0 (never) to 4 (always). The degree of burnout was categorized in accordance with Galán et al.\'s study,[@B20] as follows: low ≤13, moderate 14-18, and high ≥19 on EE; low ≤7, moderate 8-9, and high ≥10 on DP; and low ≥18, moderate 15-17, and high ≤14 on PA.

Similar to other relevant studies, this study included 11 items examining educational stressors such as \"feeling burdened with absolute amount of study\" and \"feeling worried about possible drop-out.\" This study also included five items on relational stressors such as \"keeping a good relationship with peers\" and \"feeling discriminated against by faculty\" (Refer to [Supplementary Table 1](#S1){ref-type="supplementary-material"} in the online-only Data Supplement). Each item used a 5-point scale so that participants indicated their degree of stress ranging from 0 (strongly disagree) to 4 (strongly agree). Reliability analyses revealed a moderate level of internal consistency for items on educational stressors (0.78) and items for relational stressors (0.70).

This study included social support as a moderator that may moderate the association between educational and relational stressors and burnout. Social support was measured by the 12-item Multidimensional Scale of Perceived Social Support (MSPSS),[@B22] with each item scored on a 5-point scale ranging from 0 (strongly disagree) to 4 (strongly agree). Reliability analysis found a very high level of internal consistency (0.91). This study assessed socio-demographics such as sex, school year, marital status, religion, and health characteristics such as self-rated health, drinking, smoking, and sleeping time, which may be associated with burnout as control variables. This study additionally included financing of the educational expense as one of the control variables.

Statistical analysis
--------------------

This study conducted reliability tests for all the measurements and then conducted univariate analyses to estimate burnout level and to examine socio-demographics and health characteristics of the survey participants. Further, bivariate analyses were conducted to examine the association between variables, using t-test and ANOVA. Lastly, this study conducted multivariate regression analyses to examine whether educational and relational stressors are associated with burnout level of medical students after controlling for other variables and used hierarchical regression analyses to test whether social support moderates the association between stressors and burnout. Data were analyzed using SPSS 15.0 for Windows.

RESULTS
=======

Sample characteristics
----------------------

Out of the 263 survey respondents, more than half were men (53.6%). Respondents were aged between 22 and 40 years old with mean age 25.7. Respondents were enrolled in the first year (29.3%), second year (29.3%), third year (21.7%), and fourth year (19.8%) of medical school. Approximately 10% (10.7%) were married. Respondents had graduated college with majors in biology, nutrition, and natural sciences (64.3%), nursing and pharmacology (15.6%), veterinary medicine (11.8%), and humanities, social sciences, and other departments (8.3%). Respondents reported the following religions: Christianity (33.1%), Catholicism (15.0%), Buddhism (10.2%), and other religions (0.8%), while 40.9% reported no religion. Financing of their education came from parents (61.1%), family members (2.7%), self (10.3%), and loan or debt (25.9%). The majority rated their health as bad (45.6%) and very bad (16.7%), and only 1.1% rated their health as very good. Three-fourths (75.7%) reported drinking, whereas 89.6% denied smoking. More than half of the respondents (56.9%) slept between 5 and 7 hours per day, whereas only 9.2% reported sleeping more than 8 hours per day ([Table 1](#T1){ref-type="table"}).

Burnout level
-------------

A significant proportion of students reported high levels of burnout: 28.1% for EE (≥19), 40.4% for DP (≥10), and 40.8% for PA (≤14) ([Table 2](#T2){ref-type="table"}). Thirty-four percent of the students reported at least two dimensions of high burnout. Sixteen percent of students suffered from both EE and DP, and 13.7% from both EE and PA, whereas 24.3% suffered from both DP and PA. The students who reported all three dimensions of high burnout, i.e., \"totally burned out,\" accounted for 9.9% of the total.

Bivariate analyses revealed that four factors among the socio-demographic characteristics and health behaviors were significantly associated with burnout in medical students. Female students reported slightly higher mean scores for EE (p\<0.01) and lower mean scores for PA (p\<0.05) than male students, signifying that female students experience higher burnout than male students. Students in the second year reported the highest mean scores for EE and DP (p\<0.05, p\<0.05). Catholic students reported the highest mean scores of EE (p\<0.05). Self-rated health was almost linearly associated with EE and PA, signifying that the worse the self-rated health, the higher the burnout level (p=0.000). However, marital status, undergraduate major, financing of educational expense, drinking, smoking, and time sleeping were not associated with burnout level in the medical students ([Table 3](#T3){ref-type="table"}).

Association between stressors and student burnout
-------------------------------------------------

Multivariate regression analyses revealed that both educational stressors and relational stressors were significantly associated with the risk of burnout among medical students. To preserve statistical power, only four factors were included as control variables, specifically, the factors significantly associated with burnout at the bivariate analyses. Educational stressors and relational stressors significantly increased EE and DP and decreased PA after controlling for other variables, thus supporting Hypothesis 1. In other words, levels of all the burnout dimensions-EE, DP, and PA-increased along with the increase in educational and relational stress levels. The standardized coefficients (Beta) indicate the relative impact of the independent variables on the dependent variable. Betas showed that educational stressors had the strongest impact on EE, whereas relational stressors had the strongest impact on DP and PA ([Table 4](#T4){ref-type="table"}).

Hierarchical regression analyses examined whether social support moderates the relationship between stressors and the three dimensions of burnout using three models. In Model 1, only educational and relational stressors were input to examine whether the stressors are associated with the each dimension of burnout. In Model 2, educational and relational stressors as well as social support were separately input to examine whether all the stressors are associated with the risk of each dimension of burnout. Finally, in Model 3, an interaction of stressors and social support additionally were input to examine whether social support be a moderator between stressors and burnout. Analyses revealed that social support was significantly associated with all three dimensions of burnout in medical students. However, social support only moderated the relationship between educational stressors and PA. In Model 1, educational and relational stressors significantly decreased PA, whereas social support significantly increased PA in Model 2. Meanwhile, an interaction of educational stressors and social support decreased PA in Model 3, signifying that social support moderated the association between educational stressors and PA of medical students. In other words, if medical students who experienced PA burnout received outside social support, they were likely to show a lower level of PA burnout. Social support, however, did not moderate the association between stressors and EE and DP, thus partially supporting Hypothesis 2 ([Table 5](#T5){ref-type="table"}).

DISCUSSION
==========

Although the prevalence of burnout among medical students has been well documented in other countries,[@B2][@B20][@B21][@B22] there has been no such study conducted in Korea. The current study is the first to report on burnout in Korean medical students. Our results show that Korean medical students report greater risk of burnout when defining burnout as high mean scores on EE or DP.[@B2][@B23] The proportion of Korean medical students with EE burnout (28.1%) in the present study is lower than that observed in the USA (34.7%) but higher than the UK (12.9%)[@B21] and Spain (17.8%).[@B20] Furthermore the proportion of Korean medical students with DP burnout (40.4%) is higher than that in the USA (25.8%),[@B2] the UK (7.1%),[@B21] and Spain (10.0%).[@B20] There are differences in the curriculum and the demography of medical students across countries. Most medical schools, including those in Korea, have a similar curriculum to that of the United States, which requires a preliminary Bachelor\'s degree.[@B2] However, in the UK and Spain, students begin their medical studies without any preliminary higher education.[@B13][@B20][@B21] Medical schools in Korea and in America emphasize clinical practice at the graduate level for students with the Bachelor\'s degree;[@B2] this could explain why the level of burnout in Korea and America is higher than that of European countries. Most studies of burnout in medical students in the USA have considered burnout as high scores on EE or DP.[@B2][@B4][@B9][@B15] Previous research has noted that medical students develop a sense of PA as they progress through medical school, which appears to counterbalance the burnout resulting from EE and DP.[@B18] While the PA scale can distinguish between people who are clinically burned out and those who are not, students were considered to have burnout symptoms if they scored highly on the DP or EE subscales of the MBI.[@B15]

Levels of EE are higher than DP in other countries.[@B20][@B24] In the present study, however, levels of DP were higher than EE. Although DP was higher than EE in the total sample, the level of EE was not different among fourth-year students in the present study; this was similar to the findings among medical students in the USA.[@B24] In the present study, the students reported EE burnout (28.1%), DP burnout (40.4%), and PA burnout (40.8%). In a seven-institution study in the USA, 40.1% had high EE, 31.8% had high DP, and 30.6% had a low sense of PA.[@B4] Although a low sense of PA was not considered as burnout in medical students, low PA was present in 30.6-52.0% of medical students in the USA.[@B4][@B24] The EE level of medical students in the USA is higher compared to our study, which found higher levels of DP burnout and PA burnout. However, the high level of PA burnout in our study is similar to one study conducted in the USA that reported 52.1% of students with PA burnout.[@B24] In Korean medical schools, medical students rotate through clinical departments during their third and fourth years of training, and medical students as observers are not allowed to participate directly in providing patient care as do medical students in Spain.[@B20] Therefore, the higher level of PA burnout in our study might be associated with the observer or bystander role of medical students without direct practice and patient care.

There is considerable variability in how researchers have defined burnout.[@B25] In the present study, 9.9% of medical students were \"totally burned out\" according to the three subscales, using a definition of burnout as having a high score on both EE and DP and a low score on PA on the MBI; this could result in an underestimation of burnout.[@B17][@B18] The level of burnout on the three subscales, 9.9%, is lower than the level of mild depression, 15.9%, among Korean medical students.[@B25] As burnout is a predictor of depression, it is acceptable to use only EE and DP measures, as other studies do. Nevertheless, as Korean medical students must pass clinical practice for qualification of the National Licensing Examination, it is meaningful to examine the PA burnout level of medical students.

Longitudinal studies consistently show higher rates of burnout, depression, and suicidal ideation in second-, third-, and fourth-year students than in first-year students.[@B4][@B23][@B24][@B26] Longitudinal study among Korean first- and second-year medical students shows that depression and anxiety increase significantly over the year, irrespective of academic year.[@B25] In the present study, there were no significant differences in the rate of burnout risk in terms of EE and PA among fourth-year medical students, but the burnout risks in terms of the DP subscale in second-year and fourth-year students were higher than in first-year and third-year students. This might be related to the frequency of exams in the second-year and fourth-year curricula. The second-year students must take 16 exams in one year, and the fourth-year students must prepare for the National Licensing Examination. Longitudinal study is needed to further identify more accurate relationships between school year and burnout level among medical students.

Main sources of distress in medical students are the learning environment and study conditions.[@B13][@B27] Dissatisfaction with the learning environment is strongly correlated with burnout.[@B27] Academic factors such as an overly extensive curriculum, frequent examinations, and homework overload can act as catalysts for burnout.[@B28][@B29] Educational stressors are more strongly associated with burnout in terms of EE, whereas relational stressors are more strongly related with burnout in terms of PA. Levels of EE and DP are related to the faculty or peers, discrimination, or alienation.[@B22][@B29] In the present study, educational and relational stressors were also significantly related to the risk of burnout in medical students after controlling for socio-demographics and health characteristics. Over-competitiveness and performance-driven academic conditions in Korean medical schools[@B25] lead to medical students having higher DP and discord with others. The specific learning environment characteristics most strongly related to burnout vary between preclinical and clinical students.[@B27] However, our results showed no difference in burnout risk between preclinical and clinical students. The difference was present in the roles of medical students in Korea as observers versus active learners during clinical training in the USA.

Besides educational and relational stressors, socio-demographic and health behaviors are significantly associated with burnout level in medical students.[@B24][@B27][@B28] Conflicting results have been reported with regard to the relationship between gender and burnout.[@B17][@B24][@B27][@B28] Burnout in terms of DP is more frequent in male students than in female students,[@B24] although no difference has been observed in female and male students in Spain.[@B19] In the present study, female students had high scores on EE. Female students showed significantly higher levels of EE and DP burnout in a previous study.[@B10] This result may be associated with coping strategies of female students in medical schools. Female medical students have reported higher stress scores as well as higher use of emotion-focused coping strategies than male students.[@B29]

Roman-Catholic students had the highest scores on EE, whereas Buddhist students showed the lowest scores on EE. Self-rated health was significantly associated with EE and PA burnout but not with DP, signifying that the worse the health status, the higher the burnout. Another plausible explanation is that burnout might affect the health status of medical students.

The present study found that social support is a moderator between stressors and PA. Medical students who received help or social support coped well with psychological problems and burnout.[@B15][@B28] Social support played a crucial role in buffering the stressors on PA burnout of medical students in the present study. PA was highest among the first-year students, suggesting that intervention programs might be of most benefit if initiated in the first year.[@B27] Therefore, early signs of burnout in medical students should be detected in a timely way, and appropriate measures should be taken to mitigate stressors, especially educational stressors contributing to PA burnout. Scholars have emphasized the need for organizational and individual interventions to avoid burnout.[@B13] Students should be encouraged to utilize adequate facilities and counseling services to get help. One study reported that physicians who attended a counseling intervention for burnout significantly reduced their levels of emotional exhaustion, job stress, and emotion-focused coping strategies.30 More studies are needed on creating a learning environment that cultivates student well-being.

The present study has several limitations. One is that the present study cannot overcome the definitional problem of burnout. There is considerable variability in the definition of burnout in the research literature. Defining burnout as having a high score on both EE and DP and a low score on PA on the MBI can result in an underestimation of burnout.[@B12] This study was a cross-sectional study conducted in one medical school, and it is thus difficult to directly compare burnout level of other countries. Second, this study was conducted with a cross-sectional design and therefore, definite conclusions cannot be drawn as to the predictors of burnout; we can only infer the association with burnout. Third, since this study was based on a single medical school, the results might not be representative of other medical students in other universities in South Korea.

Nevertheless, the present study has several important points. First, this is the first study to investigate the risk of burnout in medical students in South Korea. Furthermore, our study provides some information about stressors, social support, and burnout in medical students. In conclusion, the burnout level is notably high among Korean medical students. Our results showed that educational and relational stressors as well as social support are significantly associated with burnout risk in medical students. Further studies are needed on detection of early burnout symptoms in medical students and how best to help them with appropriate social support.
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###### Supplementary Table 1

Educational stressors and relational stressors

###### Socio-demographics and health characteristics of survey participants (N=263)
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^\*^there are a few missing responses for marital status, religion, financing source for education, drinking, smoking, and sleeping time, but were excluded from the total percentages

###### Burnout level of survey participants (N=263)
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EE: emotional exhaustion, DP: depersonalization, PA: personal accomplishment

###### Burnout by socio-demographics and health characteristics of survey participants (N=263)
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ANOVA: analysis of variance, EE: emotional exhaustion, DP: depersonalization, PA: personal accomplishment

###### Multivariate regression analyses on burnout with socio-demographics, self-rated health, and stressors
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^\*^reference group is \"male\" for sex, \"no religion\" for religion, and \"very bad\" for self-rated health. EE: emotional exhaustion, DP: depersonalization, PA: personal accomplishment

###### Hierarchical regression analyses on personal accomplishment with stressors and social support (N=254)
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